Single-crystal X-ray study T = 293 K Mean (C-C) = 0.003 Å R factor = 0.024 wR factor = 0.057 Data-to-parameter ratio = 29.7
O bonds, which have formal partial double-bond character (Table 1 ). The homopiperazinium cation adopts a chair conformation, with atoms N1, C1, C3 and C4 almost coplanar (r.m.s. deviation from the mean plane = 0.029 Å ) and atoms C5, C2 and N2 displaced from the plane by 0.667 (3), À1.186 (3) and À1.045 (3) Å , respectively.
As well as electrostatic attractions, the component species in (I) interact by means of a network of cation-to-anion N-HÁ Á ÁO and anion-to-anion O-HÁ Á ÁO hydrogen bonds ( Table 2 ). The (H 2 AsO 4 )
À units are linked into polymeric double chains (Fig. 2) propagating along [100] . Each strand of the chain consists of alternating As1-and As2-centred groups, with O3-H1Á Á ÁO5
i and O7-H3Á Á ÁO1 iii providing the hydrogen-bond links (see Table 2 for symmetry codes). The two strands are then crosslinked by the O8-H4Á Á ÁO2 interaction. The graph-set notation (Bernstein et al., 1995) for this hydrogen-bonding pattern within the double chain is an R 4 4 (16) loop. The As1Á Á ÁAs2 i and As1Á Á ÁAs2 iii intra-strand separations are 4.7032 (3) and 4.7531 (3) Å , respectively, and the As1Á Á ÁAs2 inter-strand separation is 5.0014 (3) [100] channels in the framework and interact with them by way of the four N-HÁ Á ÁO bonds. It should be noted that the mean HÁ Á ÁO contact distance for the O-HÁ Á ÁO bonds (1.71 Å ) is significantly smaller than the mean HÁ Á ÁO distance (1.84 Å ) for the N-HÁ Á ÁO bonds. The graph-set notation for the eight-membered ring loop is R 8 8 (32). The situation in (I) of a hydrogen-bonded array of tetrahedral anions encompassing a network of channels occupied by organic cations is similar to that of -C 5 H 7 N 2 ÁH 2 PO 4 (C 5 H 7 N 2 is the 2-aminopyridinium cation; Czapla et al., 2003) . In the phosphate, symmetrical OÁ Á ÁHÁ Á ÁO hydrogen bonds appear to be present at room temperature, and a paraelectricto-ferroelectric phase transition occurs on cooling below 104 K.
Experimental
An aqueous homopiperazine solution (10 ml, 0.5 M) was added to an aqueous H 3 AsO 4 solution (10 ml, 0.5 M), giving a clear solution. A mass of plate-and slab-like crystals of (I) grew as the water evaporated over the course of a few days. Detail of a hydrogen-bonded (dashed lines) dihydrogenarsenate double chain in (I). Symmetry codes are as in Table 2 . 
Crystal data
Table 2 Hydrogen-bond geometry (Å , ). 
The initial refinement stalled with R(F) ' 0.20. The pseudoorthorhombic unit cell with ' 90 suggested the possibility of twinning. Inserting a mirror plane perpendicular to the a axis as a twinning operation with the aid of the twin matrix (1 0 0, 0 1 0, 0 0 1) led to a straightforward convergence to the final answer, with volume fractions of 0.875 (6):0.125 (6) for the two components. For a similar case, see Pompetzki et al. (2003) .
The O-bound H atoms were found in difference maps and refined as riding in their as-found relative positions. The C-and N-bound H atoms were placed in idealized positions (C-H = 0.97 Å and N-H = 0.90 Å ) and refined as riding. The constraint U iso (H) = 1.2U eq (carrier) was applied in all cases.
Data collection: SMART (Bruker, 1999 ); cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1990 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97. Extinction correction: SHELXL97 (Sheldrick, 1997) 
